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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(i)
(1it)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.

This question paper is divided into five Sections — A, B, C, D and E.

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 questions in Section E.

Use of calculator is not allowed.

SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

1. The following graph represents :
y
) \ ©,m >
(0, 7/2)
X'€ 0 >X
‘3;,
(A) y=seclx (B) y=cot™lx
(C) y=tanlx (D) y=cosec™lx
65/4/2 * 3 P.T.O.
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_@i-j?

2. WMTA = [a;] FITE 2 x 2 T TF AT &, oo 31974 ay; = 2 UG
TIMAR:
1 3 1 0
@ |3 ) ® |3 )
0 - 3 =
. 3] © 3.
4 3 4 0
© |3 . D |3 .
0 = 3 =
. 3. © 3]

3. AT (2,3),(0,4) T (p, 2) H@E, A pHAFE:

4 3
(A) - B) - -
) 4 D) -4

4. e” T x o HTUET STThHeAT @ :

(A) logx (B) e®

(C)  eXe® (D) (%)
5. sec‘l(\/g) + 2 cosec‘l(—\/g) Wﬂ@IW%:
A -— B -—

(D)

=3
N3

6. IARTHFFIGTUtAFISH AT A TE TN S = 72t + 3t% — t3 U A, AW HFT

form s g A A fr TR 2
(A) 4 9FTE (B) 6 T%Ug
(C) 3UFTE (D) 0 UFTS

65/4/12 * 4 []
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65/4/2

Let A = [a;] be a 2x2 matrix whose elements are given by
. .2
ajj = u Then A’ is :
- X
(A) 4 (B) 4
0 - 3 =
L 3 L 3
' X
(C) 1 (D) 1
0 = 3 -
L 3 L 3.

If points (2, 3), (0, 4) and (p, 2) are collinear, then the value of p is :

4 3
(A) - B) - 7
< 4 D) -4

Differential of e¢” with respect to x is :

X

(A) logx (B) e®

X

(C) eXe® D) (eX)?

The principal value of sec™! (\E ) + 2 cosec™! (—\/5 ) is :

A -= B) -—

If the distance travelled by a particle in t seconds is given by
S =72t + 3t2 - t3, then time taken by the particle to come to rest is :

(A) 4 seconds (B)
(C) 3 seconds (D)

6 seconds

0 seconds
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10.

11.

12.

65/4/2

Id—x L -
\/25 — 16x2

@A Lsinlaxsc B) L sin-!16x+C
5 25

© L1, O L sl ¢
1 5 16 5

1

DI I dx =tan"le + k %,?ﬁkah‘rm:r%:

eX+e™*
T
(A) e (B) Z
T
) 0 (D) ~1
Silrlx+cosx x#=0
e flx)=1 x ’
k, x=0
Xx=0WHAAL, ARk FATE :
A) 0 B) -2
c) -1 D) 2
Tehy = x qAT x-HT E x = 0 qAT x = 2 o o< FoR &1 o7 ATHA @
A) 2@t ®) = =t
(C) 1aiges (D) 43 gehTS
HETH qUIteh %ol f(x) = [x], 0 < x < 3, Toh foigail wt srereheria 787 € 2
(A) e T felg (B) ahac al feigafl
(C) ot off foig T et (D) i feigati w
a2y | dy 2
FTF GHIFT 4L—§] +3 1+(d—yj _y | =0 ST o T ATEA R ;
X X
A 2 B 3
(C) ufeaifea =i & D) 4
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10.

11.

12.

65/4/2 * 7 P.T.O.

J' dx .
———isequalto:
25 — 16x>

@A Lsinlaxsc B) L sin-!16x+C
5 25

© L1, O L sl ¢
1 5 16 5

1
If J. _dx =tan~! e + k, then the value of k is :

eX+e

A e ®

© 0 (D) —g
Siﬂ + cosx, x#0

If f(ix) = X ’ is continuous at x = 0, then the value of k
k, x=0

is :

A O B) -2

< -1 D) 2

The area of the region bounded by the curve y = x and x-axis, between
x=0andx=2is:

(A)  2sq. units (B) % sq. unit
(C) 1sq.unit (D) 4 sq. units

The greatest integer function, f(x) = [x], 0 < x < 3 is not differentiable at
how many points ?

(A) At only one point (B) At only two points
(C) At no point (D) At three points

The sum of the order and the degree of the differential equation

d2y ? dy 2 )
4 d? + 3 1 + (d—xj -y = 0 1S :
A 2 (B) 3
(C) not defined (D) 4
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13. AR 3i-25+5k)x@] +pj +qk)= 0 & A pauqHAEE:

2 5 8 20
A =__’ = — B =——’ e
(A p 5 4=3 B) p 5 4= 3
20 8
© p=—2,4=-3 (D) p=0,9=0

14. feuwww ure A, vk WRaek Num gwr (LPP) 2@ %ed Z =px +qy, p,q> 0
T SATRIHAHTHRLOT A o6 TTC FETA &1 BAToRd (AT T § | TS [@ravs AB & @it
fofgatl w stfreram (2) 31T 2, A Ffafiad § & -1 wel 8 ?

(A) p=2q (B) p=3q
(C) a=3p (D) q=2p
15. = fig A0, 1, 1), B(2, 0, -1) 7T C(1, 0, 3) T Bryfs ABC 5T & | A ABC &
SRR :
(A) @ EUEETH (B) /53 =izt
(C) g EUEETH (D) V11 =l shrg

16. IEHERNF ™ 3x+y >3, 2x-y>-5, x, y> 0 g0 wUqd &
(A)  UE AU T INEE
(B) U =qier § uierg,
(C)  gEU =gl ufisrg
(D) @ =gl d ufteg
65/4/2 * 8 []
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A AN N N AN N —>
13. If(B3i-2j+5k)x(4i +pj +qk)= 0, then the values of p and q are :
2 5 8 20
A =—-—, = — B = -, - —
(A p PR s (B) p 5047 3
20 8
C) p=—7,q=—= D) p=0,q=0
3 3
14. In the graph, the feasible region representing the Linear Programming
Problem for maximising objective function Z = px + qy, p, q > 0 is shaded.
If all points on segment AB give max (Z), then which of the following is
true ?
y
(0, 10) Feasible Region
(A)
(C) q=3p (D) aq=2p
15. Three points A0, 1, 1), B(2, 0, —-1) and C(1, 0, 3) form A ABC. The
ar (A ABC) is :
(A) @ sq. units (B) 53 sq. units
©) g sq. units D) 11 sq. units
16. The region represented by the system of inequations 3x +y >3,
2x-y2-5, x,y>20is:
(A) unbounded in 1%t quadrant
(B)  bounded in 1%t quadrant
(C)  unbounded in 2™ quadrant
(D) bounded in 2™4 quadrant
65/4/2 * 9 P.T.O.
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17. Tr=fofad 8 9 sH-ar ue Wash 31aehor GHiwRor 727 2 2

(A) (1 +x2) dy + 2xy dx = cot x dx

B) y+ i (xy) = x (sin x + log x)
dx

C) x(Q+y2)dx-y1+x2)dy=0

D) ydx-(x+3y2)dy=0

18. U A, B U1 C # sl TR 89 sl TRekard AT 60%, 70% dT 80% @ |
SHY-T-hH Ueh IET H ohef ST B ohl ITReRaT 2 :

3 244
(A) 250 (B) 550
9
) 1 (D) )

o GEAT 19 HR 20 A4 TS 0o HTIIRT T4 8 | 3 97 138G T & 5778 Tah 1 ST
(A) T91 g8 ! G% (R) SR SAfend 19631 7371 € | §9 991 & Hell S 1=l 1a€ 77¢ Higl (A), (B),

(C) 3R (D) F & FFR Aq |
(A)  SARTRYA (A) TR T (R) ST T & 3T ok (R), AR (A) it Tt e
FLATR |
(B) BRI (A) 3R T (R) IF1 &l &, W do (R), AHIT (A) I &t
SATEAT T&T HLdT 2 |

(C)  HAMHIT (A) WEl &, T doh (R) T 2 |
(D) AR (A) 7T &, ] % (R) W1 2 |

19. e (A): IR AT B3 UH o SR § foh AB TT BA 31 qiedive &,
T YT I8 ¢ fh AB = BA.

T# (R) : HHH TS 6 2 el ATl T UGS SFAIHE BT S |
20. IMFIT(A): HAIF:N S N, ST fix) =x3 + 2,V x € N FRT IR ®,
THahT & T ST T 2 |
T (R): Hifs gft y € N (@-I=0) & g N (7=0) H x = (y — 2)V3 &

FRqa e, M fx) =x3+ 2 = y.

65/4/12 * 10 []
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17.  Which of the following is not a Linear Differential Equation ?
A (1+x2 dy + 2xy dx = cot x dx
B y+ d%; (xy) = x (sin x + log x)
C) x(A+y2)dx-y1+x2)dy=0

D) ydx-(x+3y2)dy=0

18. The probability that it will rain tomorrow in cities A, B and C is
60%, 70% and 80% respectively. The probability that it will rain
tomorrow in at least one of the cities is :

3 244
(A) 250 (B) 550
9
< 1 (D) )

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : If A and B are two square matrices such that AB and BA
are defined, then it is not necessary that AB = BA.

Reason (R): Product of two diagonal matrices of same order is
commutative.

20. Assertion (A) : A function f: N — N given by fix) = x3 + 2, ¥V x € N is
one-one but not onto.

Reason (R): Since V y € N (Codomain), there does not exist x = (y — 2)1/3
in N (Domain) such that f(x) =x3 + 2 = y.
65/4/2 * 11 P.T.O.
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LCLERC]
59 QU 4 Hfd TH-IHI (VSA) THR % 5 T4 &, IS4 T % 2 H# ¢ |
21. (%) wMTRImuSdsianwiail - j +skam-2i +j - 2k g frefa
FI TS 8 | 3 1 DI o diFad 5 m TS o Teh &aS1-3UE s & fhT ST
bl 1T TSI T T |

AT

@) I U T AR a, x-S q g, y-31eT & g T 23788 & = HI0T O T
@R, 0 FT BT TAT 2 3 Hesh T FIRT

22. HME JTd ST :

tan_l(— %} + cot‘l(%J + tan_l(sin(— gD + tan_l(tan%j

23. 98 AU J1d T e/ we fix) = 1X CSRIx e (0, 1)U (1, o), THM
ogx
2l

24, AR@I +35 + yamei + - ﬁ)w:AABCaﬁ‘gmaﬁ AB @ AC =
freftd o &, a1 A ¥ S1e ST ITel) HTfearent ol (&t o arelt fest Jrd hifse |

25. (%) aRURRGEA fx)={ ~ 9 x=ngaa%|

YT

x—-1 x<2

ITThA T © IT =T |
2x -3, x>2’ & AT

@) I fh x = 2 WheH f(x) = {

65/4/12 * 12 []
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SECTION B

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21. (a) Let two rods placed on the ground be represented by vectors
N AN A A N N

4i - j +3k and - 21 + j - 2k. Find a vector representing a

flag-post of height 5 m that has to be erected perpendicular to both

the rods.
OR

%
(b) A unit vector a is such that it makes an angle g with x-axis, g

with y-axis and an acute angle 0 with z-axis. Find 0 and the

%
components of a .
22. Evaluate:
tan_l[— i) + cot_l[ij + tan_l[sin(— ED + tan_l(tan@j
5 5 2 3

23. Find the interval(s) in which the function f(x) = IX , Where
0g X

x € (0, 1) U (1, =), is increasing.

A A A A A A —> —>
24. If(2i +3j + k) and (2i + j — k) represent the sides AB and AC
respectively of A ABC, find the vector representing the median

through A.
COSX T
, X # 5
25. (a) Show that the function fix)= { ' g2
1, X = E
2

is continuous at x = g

OR
x—1 x<2
2x -3, x>2

(b) Find whether the function f(x) = { at x = 2 is

differentiable or not.

65/4/12 * 13 P.T.O.
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Qug T

59 GUS H 79-3719 (SA) R & 6 37 &, S0 I % 3 3% & |

26. T g i, AR SRR e o R & st i s
1 s 2 | S Al A A A 4 e @ 6 @ § S
I B § 7 wefrat qur 3 des 8 | Af ae-faar afaaifaradt 8, 1w AT @
oreeff <1 T ¥, STk et ST 3 fore A B & fRrenfofet e < @ 2
afe At § @ hae ot feremeff I €, A T TSt quT T ekl o I ST i STRreRdT
ST I |

27. dTA= 2, A A2 - 4A — 5 1 qfefad Fifsg |

N N
N = DN

2
2
1

28. (F) UWHTA=R-{3}qB=R- {1}2 | THF B {: A — B 38 TR I &
26 f(x) = (X‘ 2j 2 | Stfer SR o e £ Ukt 9 SrresTEl § |

X -3
YT
(@) T n T e oF quite & qor dee R 9= Z 5 39 YR afenfyd & fR

R={x,y):(x~-y), nHWSTE, x, y € Z} | J1q HIC o T R T oaar
T |

29. famferRaa g T Gt 61 1% € gt iU :
BEI|
X + 2y <40
3x+y =30
4x + 3y > 60
x,y2>0
o 3TA Z = 20x + 10y T ATHIRT HIST |

65/4/12 * 14 []
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SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26. In a school, the probability of holding a debate competition is % and that
of a quiz competition is % In the two participating teams, A has 4 girls
and 6 boys and B has 7 girls and 3 boys. If a debate competition is held,
the students are selected from team A and for the quiz competition they
are selected from team B. If only two students are to be chosen from the

teams, then find the probability that one will be a girl and the other a

boy.
1 2 2
27. IfA=|2 1 2/|,then compute A%2—4A-51.
2 2 1

28. (a) LetA=R-{3}andB=R - {1}. A function f: A — B is defined by

f(x) = (X — ;] . Find whether fis one-one and onto.

X_
OR

(b) Let n be a fixed positive integer. A relation R is defined in set Z
such that R = {(x, y) : (x — y) is divisible by n, x, y € Z}. Determine

if R is an equivalence relation.

29.  Solve the following Linear Programming Problem graphically :
Minimize Z = 20x + 10y

subject to
X + 2y <40
3x+y =30
4x + 3y > 60
X, y>0
65/4/12 * 15 P.T.O.
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30. (&) IR xy=eX"Y %,Fﬁ??ﬂﬁ@ﬁml
X
JroraT

2 2
@) tan~! \/1 X - \/1 — % | FT cos1x2 % TTUT AFeherst JTd I |
\/1 +x2 + \/1 e

3. &) ‘@Txgzzl;yzzg?’W@mﬁgmaﬁﬁqa}ﬁgu,z&ﬁ
2 mEA @R
Srera
@) W@ T=@d+0i +(@h- 1] -3k @

T=>01+ ZM)/i\ +(2 - 5u)12 + (4u — 1)3'\
% ofter ot =pam gt i |

Qs Yy

T EUE T 4 JH-3909 (LA) JHR & G99 8, S8 I & 5 37 8 |

32. (F) AT THIHO y oY dx = (y3 + 2x &¥) dy, S y(0) = 1 H &A I |
JrqaT
@)  FATFA GHRT (x3 — 3xy2) dx = (y3 — 3x2y) dy T ATIF & JTd IS |

33. TR F TN TH y = x| x|, x-318, x = — 2 3 x = 2 | NG & HT &A%
1A ShITNTT |

34. (%) FAHIN:

J- X dx
(x — 1(x2 + 4)
AAqAT

65/4/12 * 16 []
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30. (a) If xy=e*~ 7Y, then find ?
X

OR

. . 1+x2 —J1-x2 .
(b)  Differentiate tan™! \/ X \/ X with respect to cos™1x2.

\/1+x2+\/1—x2

-2 1-y z-3
2

31. (a) Find a point on the line X at a distance of

x/l§ units from the point (1, 2, 3).

OR
(b) Find the shortest distance between the lines

T=@+ni +@-1D] -3k

- A A A
r=1+2wi +2-5wWk +4u-1)j.

SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32. (a) Solve the differential equation y eY dx = (y3 + 2x e¥) dy, when y(0) = 1.
OR

(b)  Find the general solution of the differential equation
(x3 - 3xy?) dx = (y3 - 3x2y) dy.

33. Using integration, find the area of the region bounded by the curve

y =x|x|, x-axis, x = - 2 and x = 2.

34. (a) Find:

J- X dx
(x — 1(x2 + 4)

OR
65/4/2 * 17 P.T.O.
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(@) A T HIT ;

1

J' xtan 1 x dx
(1 I X2)3/2

85. U G & WIS qeT i THIeRTOT J1a hifsrg ST w@reit
TG+t o) e T =@l - k) +u@i +3k) HuRrewe
fofg & et ST e X_zl - 7_3y = 7 % GHAL T |

Qs g

3G GUE H 3 JHUI-376997 STTTRT G978, fS7d I & 4 3HF & |
THIOT 37T — 1

36. UF NGO 7 Ush =T 3ae NI o (S 32 sl ol He| § s=H & AT Sl
YT S T HHAT T | e drelt Ut oI STeT-STorT 9ol | 8, e [ |
30 &t {1 hY AT &, <o 11| 20 ATt a2r 10 g8 o=t &, o s 111§ 30 &
o i 1 o S & 2 O o e 8, e = 1,2, 331
Suerd FT 9T ST, feforfiad s o s e
T ekl Weh It T[T 2 |
(1) 3%k Uk oIet U1 3T oY A shl STkl &I & ? 2

(i)  Af< I Ueh &L 2T <A €, o 36 2T o S 11 H | < ST 3t JTRresdr

65/4/12 * 18 []
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(b) Evaluate :

1
J' xtan 1 x

2372 dx

1+x

35. Find the vector and cartesian equations of the line passing through the
N AN JA AN N
point of intersection of the lines T =G+ j —k)+A3i - j)and

T :(4/i\ - 1/;)+u(2/i\ +31/;)and parallel to the line x—21 = 7—3y =

Z.

SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. An NGO organises a charity event in which they decide to distribute
woollen caps to protect children from winter. The caps to be distributed
are in three separate boxes, Box I has 30 red caps, Box II has 20 red and
10 green caps, and Box III has 30 green caps. The probability that a Box i

is selected and a cap picked out is é, wherei=1, 2, 3.

Based on the above information, answer the following questions :

A person selects a cap.
) What is the probability that he selects a red cap ? 2

(ii)  If he selects a green cap, what is the probability that the cap has

come from Box IT ? 2

65/4/12 * 19 P.T.O.
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ThIT {ETAT — 2

37. U e UTel W, =l shl VAR Ul H Gl T S o1 ST T@v o, St fob smepfa o
EEURIRIE IR

R=5cm

H=15cm

e %Y T MU 15 em & 7T BISAT5 em & | 36 9 H S 0-1 cm?/s 3 G & el
SIRGIE]

SUGeF G oh AR W, FHferiad Te i o 3o i :
(1) %9 H & I SA1E h AT HA H W o I3 hl BsA ¢ 7 ey wiiud i

STfeh X% o1 AI-IMT 0T 0 2 | 1
(ii) =" o STH o1 et fohE & W SR =16 T&T €, ST 31 H 59 ol Teds 6 cm 8 ? 1
(i) (%) oG9 F H S A TEE 6 cm T, 39 T T F F0U TH &A%
o G+ shl ST hITSIT | 2
areraT

(i) (@) & F T H F TS 6 cm 7, W I FT & T TS &
(wetted surface area)gﬁaﬁﬁﬁaﬂﬁaﬁﬁﬁl 2

65/4/12 * 20 []
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Case Study - 2

37. At a birthday party, children are being served orange juice in conical
cups, as shown in the figure.

R=5cm

H=15cm

Each cup is 15 cm deep and has a radius 5 cm. The juice is being poured
into this cup at a rate of 0-1 cm3/s.

On the basis of the above information, answer the following questions :

(1) Establish a relation between the height h of the juice in the cup
and radius r of the surface of the juice in the cup, if the
semi-vertical angle of the cone is o. 1

(ii)) At what rate is the juice level in the cup rising when the juice is

6 cm deep ? 1

(iii) (a) When the juice is 6 cm deep, then find at what rate is the

upper surface area of juice increasing ? 2

OR

(iii) (b) When the juice is 6 cm deep, then find the rate at which the
wetted surface area of the cup is increasing. 2

65/4/2 * 21 P.T.O.



o
I

ThIT {ETqAT — 3

38, U HIU Ush TH TATHIHRR AHE! oh Sl ohl ST TTET & foh SE6hT TS o =NNSTS oA
TS SHhT STs | 3 em 3T & | wﬁmﬁ%gﬁwaﬁaﬁ%%ﬁﬁm
ﬁsﬁ?ﬁﬂ 10 cm AT 2 | wﬁ%ﬁa%aﬁwﬁ“mééw@ﬁ?ﬁ@wsﬂﬁwﬁ%
ﬁﬂ\'lﬁﬁ 1 cm FH AT R |

SUGerd FHT o TR W, FreAferiiad st o s difer

() T fmmetl &t awid g¢ Sl 1 ARIT dor 3% ATgE wEieRr

AX = B % &9 H = I | 1

(i) T I for R A~ ot sifaca € | 37 ST ot gfte it | 1

i) (®) A”! F@HIRT] 2
AYAT

(i) @) A2+ 71 Fahifeg | 2

65/4/12 * 22 []



o
I

Case Study -3

38. A carpenter needs to design a wooden box in the shape of a cuboid such
that the sum of its length and breadth is 3 cm more than its height. Twice
of its length, thrice of its breadth and its height add up to 10 cm. Its
breadth added to 7 times its height is 1 cm less than 3 times its length.

On the basis of the above information, answer the following questions :

(1) Write the equations representing the various dimensions and

express them as the matrix equation AX = B.
(ii) Findif A~ ! exists. J ustify your answer.

(iii) (a) Find AL
OR

(Gii) (b) Find A2+ 71
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